Background
Wage losses after breast cancer may result in considerable financial burden. Their assessment is made more urgent because more women now participate in the workforce and because breast cancer is managed using multiple treatment modalities that could lead to long work absences. We evaluated wage losses, their determinants, and the associations between wage losses and changes for the worse in the family's financial situation among Canadian women over the first 12 months after diagnosis of early breast cancer.
Methods
We conducted a prospective cohort study among women with breast cancer from eight hospitals throughout the province of Quebec. Information that permitted the calculation of wage losses and information on potential determinants of wage losses were collected by three pretested telephone interviews conducted over the year following the start of treatment. Information on medical characteristics was obtained from medical records. The main outcome was the proportion of annual wages lost because of breast cancer. Multivariable analysis of variance using the general linear model was used to identify personal, medical, and employment characteristics associated with the proportion of wages lost. All statistical tests were two-sided.
women work than in earlier cohorts ( 12 ) and more are diagnosed with breast cancer before age 65 ( 13 , 14 ) . Third, breast cancer is now managed with multiple treatment modalities, and, as a result, a substantial proportion of women receive two or more kinds of adjuvant treatment. These changes entail a more protracted treatment course and may increase the time women need to take off work. Indeed, in a recent population-based study Canadian women reported a mean work absence of 6.7 months in the fi rst year following diagnosis ( 15 ) .
Although the effects of breast cancer on working conditions have been studied ( 14 , 16 -18 ) , wage losses to patients with earlystage breast cancer have rarely been quantifi ed. Some of the previous assessments of wage losses for breast cancer patients also included patients with other types of cancer (for whom costs may differ considerably) without presenting specifi c estimates for breast cancer ( 8 , 9 , 19 -22 ) . In recent Australian ( 5 ) and Swedish ( 4 ) studies, wage losses were estimated for an entire year, but most other studies among breast cancer patients have assessed wage losses for limited periods of time ( 6 , 24 , 25 ) or only for a specifi c event in the treatment trajectory ( 23 , 26 , 27 ) .
Our aim was to estimate the burden from wage losses for Canadian patients by 1) determining the proportion of annual wages lost over the first 12 months after a diagnosis of early-stage breast cancer; 2) identifying personal, disease, treatment, and employ ment characteristics that were associated with wage losses; and 3) describing effects of wage losses on changes for the worse in the family's financial situation during this period.
Subjects and Methods

Study Design
We conducted a prospective cohort study assessing financial costs for breast cancer patients and their caregivers in the 12 months after diagnosis using cost identification, an analytic approach that attempts to account for all costs incurred by a condition ( 28 ) . Although we measured both out-of-pocket costs and wage losses, we focus here only on wage losses experienced by patients.
Subjects
Consecutive series of women with a histologically confirmed new diagnosis of nonmetastatic breast cancer first treated between January 1, 2003, and December 23, 2003 , inclusively, in one of eight hospitals in several cities in the province of Quebec who met study eligibility criteria were invited to participate. The eight hospitals were selected because they serve women from both urban and rural areas and travel from home to treatment center to obtain treatments may affect costs. Potentially eligible participants were identified at each hospital through examination of operating lists for breast surgery and pathology reports. A specially trained nurse provided a detailed explanation of the study to potential participants. Each participating hospital's Ethics Review Committee approved the study.
Women with a previous history of breast or other cancer or distant metastasis at diagnosis or those for whom a telephone interview was impossible (this was due to lack of a telephone, insuffi cient fl uency in French, hearing problems, or other physical or psychological problems) were ineligible. Nuns were considered to be ineligible because they receive no wages as individuals. Women enrolled in the study who died or experienced recurrence or a new primary cancer during the study period were not considered in this analysis. All participants provided signed informed consent.
Cost Interview Development and Data Collection
When we considered undertaking this study, no interview developed from a cost identification perspective was available to measure costs of cancer resulting from wage losses or out-of-pocket expenses. Thus, over a 2-year period, we developed and tested new interviews to be administered by telephone to measure both out-ofpocket costs and wage losses as comprehensively and accurately as possible. We referred to a number of sources to develop interview prototypes, including published literature ( 8 , 9 , 24 , 29 -32 ) , our previous work, and cost measurement questionnaires used by other investigators ( 9 , 24 , 31 , 33 ) . We pretested interview prototypes individually and then used focus groups to test them further to ensure that costs that were frequent, important, and burdensome were comprehensively covered and that questions used to assess them were easily understandable and worded in language appropriate for a wide range of potential respondents ( 11 , 34 ) . We also conducted a small prospective feasibility study with 6 months of follow-up to develop and test all computer programming required to aggregate information from specific questions collected during the interviews into specific cost estimates, thus verifying that we had all elements essential for cost estimation ( 7 ) .
The interview questions that resulted from these different steps were structured around key events in the cancer trajectory --notably
CONTEXT AND CAVEATS
Prior knowledge
Wage losses for breast cancer patients and the factors associated with the proportion of wages lost because of breast cancer had not been assessed adequately.
Study design
In this prospective cohort study, breast cancer patients were interviewed via telephone about their cancer treatment, work absence, and compensation received. Analysis of variance was used to identify factors associated with the proportion of annual wages lost in the year after diagnosis.
Contribution
This study provides an estimate of the proportion of wages lost for a large number of women that takes compensation into account and provides needed information on some potential determinants of the proportion of wages lost.
Implications
Lost wages are an important issue for women with breast cancer, one that patients should be made aware of. The results should inform reflection in Canada and elsewhere on changes to public policies concerning insurance that would help workers facing severe illness.
Limitations
Potential wage losses due to failure to obtain job promotions or to receive cost-of-inflation pay increases were beyond the scope of this study.
Downloaded from https://academic.oup.com/jnci/article-abstract/100/5/321/936969 by guest on 03 May 2019 diagnosis, breast and axillary surgery, radiotherapy and/or brachytherapy, chemotherapy, and hormone therapy --to tie questions about components of costs to the events in the patient's own diagnosis and treatment path and thus facilitate recall. (Additional information about the questionnaires and programming required to calculate costs from questionnnaire responses can be obtained by contacting the corresponding author.) We showed previously that breast cancer survivors who were 3 years past diagnosis accurately recall summary treatment and prognostic information ( 35 ) . An aide-memoire we developed was also mailed to participants before interviews to refresh their memory about the main cost-generating events and situations.
To avoid, as much as possible, reliance on mental calculation and to increase the validity of information collected, women were only rarely asked to directly report dollar amounts spent. Instead, they were questioned about facts and events. Thus, questions with respect to wage losses concentrated on dates of work absence, type of compensation received (this was elicited using specifi c prompts), and percentage of the usual wage covered by each compensation type. The combination of this information to estimate wage losses was performed by the research team, not the respondent ( 36 ) . The telephone interviews were conducted centrally by specially trained interviewers 1, 6, and 12 months after the start of defi nitive treatment. The 1-month interview collected information on personal characteristics that might infl uence wage losses including age, education, whether the patient was living with a spouse or partner, any health conditions other than breast cancer that limited daily activities, personal and family income, and social support. Social support was measured using questions (on the numbers of individuals available as confi dants, who could provide practical assistance and who were close to the respondent and expressed affection for her) from the index of social support developed by Santé Québec for their 1992 -1993 population-based survey of Quebecers ( 37 , 38 ) . Using the predefi ned response categories, scores were calculated as the weighted sum of subjects' answers, expressed as a percentage of the total possible score with higher scores indicating higher support. For women working 1 month before diagnosis, work conditions at that time were assessed, including whether the patient had been self-employed, job title, type of industry, length of tenure in the job held at diagnosis (measured by month and year of start of employment for that job), average number of paid hours per week , days worked per week, and, fi nally, daily, weekly, monthly, or annual before-tax wages (depending on the metric used by the women to report them).
In interviews conducted 6 and 12 months after the start of defi nitive treatment, we collected information on work absence(s) since diagnosis. For each full-time absence of 1 week or more, information was collected on reason for absence, start date, and, if the patient was back at work when interviewed, end date.
For women who did not experience full-time absence lasting 1 week or more, similar information was collected for periods of reduced working hours if the period lasted at least 4 weeks. Reduced hours of work were estimated only for women who reported no absence lasting 1 week or more. Self-employed women were also questioned about the need to hire and pay for replacement labor.
Women were also questioned about types of compensation received. In Canada, workers may have access to different types of compensation in case of illness. In 2003, nearly 90% of Canadian workers were eligible in principle for compensation through the federal government salary insurance program, which can cover up to 55% of usual salary or equal a maximum payment (if salary is higher than the maximum eligible salary established by government regulations) for a total of 15 weeks ( 39 ) . Only workers who are employees have access to this type of insurance, and eligibility is based mainly on the previous number of hours worked. Unionized workers [about 32% of workers in Canada and 40% in Quebec ( 40 ) ] generally have access to salary insurance through their employer. This form of insurance usually covers longer periods of absence at more generous rates of compensation than that provided by the government salary insurance. When available, this type of insurance takes precedence over that available through the government program. Some employees also have annual paid sick leave and/or annual paid holidays as part of their fringe benefi ts that can be used as salary compensation during absence, as can any overtime that they may have accumulated. However, self-employed workers do not have access to these types of compensation, and some take out personal private salary insurance. To calculate wage losses, we collected information on the types of compensation received, duration, and amount received, expressed as either a proportion of the wages covered or the dollar amount received (according to how the patient recalled it).
Information about medical characteristics that might infl uence wage losses was collected from women's medical fi les. This information included prognostic factors (size, histological type, grade, and hormone receptor status of the tumor and lymph node status), surgeries performed (mastectomy, lumpectomy, sentinel node biopsy, axillary dissection, breast reconstruction), and adjuvant treatments received (radio-, chemo-, and hormone therapy).
Information on the women's perceptions of their fi nancial situation in the past 12 months was collected with eight questions administered at both the 1-and 12-month interviews. These questions were adapted from published studies and questionnaires ( 41 -45 ) and pertained specifi cally to the patient's satisfaction with her fi nancial situation and worry about, and perception of, her own fi nancial situation compared with that of others of the same age. Adequacy of family income to meet regular expenses (for food, housing, paying bills, and purchasing drugs) and to deal with unforeseen expenses was also assessed. We also asked patients the following question: "How costly has breast cancer been for you and your family?" -with four response options: not at all, a bit, quite, or very costly.
Statistical Analyses
Wage losses were estimated for every woman who was working during the month before diagnosis and who had either a full-time absence or a period of reduced hours of work because of breast cancer. Wage losses were calculated in several steps that combined information on weekly wages before diagnosis, duration of absence, and compensation received. Specifically, we first calculated the duration of each full-time absence lasting 1 week or more using absence start (or the date of treatment initiation if the absence started before treatment initiation) and end dates (the date of the 12-month interview was used as the end date if the woman had not yet returned to work). Second, we estimated the wages the woman would have earned for this period had she not been absent by multiplying the duration of absence by the average weekly before-tax wage the woman reported earning in the month before diagnosis. Third, we estimated wages actually received during the woman's absence by summing compensation received from all sources. Finally, to obtain the wage loss for the absence, we subtracted the actual total dollar amount received in compensation from the amount that would have been earned had the woman not been absent. A similar approach was used to estimate wage losses because of reduced hours of work. Wage losses were then used to calculate the main outcome for this analysis, namely, the proportion of usual annual wages lost. This proportion was calculated by dividing the wage loss during the 12 months following diagnosis by the projected annual wages the woman would have earned had she not been absent from work. This latter was calculated as the average before-tax weekly wage earned in the month before diagnosis, multiplied by 52.
We chose to estimate wage losses only for the portion of absences occurring after the date of treatment initiation to ensure that wage losses were not related to the period preceding diagnosis. When a woman reported retirement or defi nitively stopping work for some reason, the calculation of her wage losses started at treatment initiation but ceased at retirement or defi nitively stopping work. Wage losses were not estimated when any element required for their calculation (ie, weekly wages before diagnosis, duration of absence, compensation received) was missing.
We used descriptive statistics to describe the proportion of annual wages lost (mean, standard deviation, median, and interquartile range). Analysis of variance using the general linear model procedure was used to identify personal, medical, and employment characteristics associated with the proportion of annual wages lost from either a full-time absence or a period of reduced hours of work ( 46 ) . A number of sociodemographic, disease and treatment, and employment characteristics were chosen a priori as potential determinants, including age, level of education, whether the patient lived with a partner, distance from the treatment center, level of social support, type of mastectomy (total, partial), type of breast cancer (invasive disease or ductal carcinoma in situ), chemotherapy (yes, no), radiotherapy and/or brachytherapy (yes, no), hormone therapy (yes, no), presence of health conditions other than breast cancer that limited daily activities, being self-employed (yes, no), working full time (yes, no, using 30 hours or more per week as the defi nition of full-time work) ( 47 ) , and the number of years of experience in the job held when diagnosed. Age was categorized as less than 50 and 50 years or more to generally represent pre-and postmenopausal women and thus somewhat different life stages. Educational level was classifi ed according to established levels in the Canadian education system because the diplomas obtained after completing these different levels may determine access to some jobs and associated employment conditions and fringe benefi ts. In Quebec, education up to the completion of high school represents 11 -12 years of schooling; collegial level represents the 2 -3 years after high school but not university-level education; those in the third group had university training beyond collegial education. Women who reported having one or more medical problems that limited daily activities were compared with those having none. To have categories with meaningful differences in the level of support and still have adequate numbers of subjects in the lowest support group, low social support was defi ned by scores in the lowest quintile of scores for the entire cohort of 800 women studied. Distance from the hospital where fi rst treatment was received was dichotomized as less than 50 km and 50 km or more from the treatment center. This classifi cation was used to capture the small but conceptually important group of women who had to travel substantially greater distance to obtain treatment. For years of experience in the job held at diagnosis, the categories compared were 0 -4, 5 -9, 10 -19, and 20 -40 years in that job; these categories were chosen to ensure suffi cient numbers at each level.
We fi rst assessed mean differences in the proportion of annual wages lost according to levels of each of these characteristics individually. Then, all characteristics were entered simultaneously into a single multivariable model and removed one by one, starting with the one with the highest P value from the two-sided F test, until only variables with a P value less than .10 remained. This exploratory approach and this level of statistical signifi cance were chosen because the identifi cation of determinants of cancer wage losses is still a new area of inquiry. Mean differences and P values did not differ substantially when the effect of each potential determinant was assessed while adjusting simultaneously for the effects of all other potential determinants. Thus, we present only the multivariable model that included the variables with P values less than .10.
To better understand the pathways that underlie the association between each determinant and proportion of annual wages lost, the relationships between these variables and each parameter used to produce the estimates of wage losses (weekly wages before diagnosis, total absence duration, and total average percentage compensated) were also assessed in multivariable models. Because weekly wages before diagnosis is a component of the total wage loss that would be diffi cult to modify in the short term, we present analyses only for absence duration and total percentage compensated. Linear trend across levels of characteristics having three or more levels was tested using a linear contrast for equally spaced categories ( 46 ) .
Effects of annual wage losses on participants' fi nancial situations were assessed by calculating the percentages of women who experienced a change for the worse in fi nancial situation during the year since diagnosis in terms of satisfaction with the fi nancial situation, worry about and perception of her own fi nancial situation compared with that of others of the same age, and adequacy of family income to meet regular expenses and to deal with unforeseen expenses. Percentages of patients who had experienced a change for the worse were compared according to the proportion of projected annual wages lost dichotomized in two categories, 33% or more (which corresponded roughly to the highest quartile) and less than 33% (corresponding to the other three quartiles). Relative risks (RRs) were computed using log-binomial regression models (the GENMOD procedure). All analyses were performed using SAS software (SAS Institute, Cary, NC).
All statistical tests were two-sided. Power was examined for the comparison of the mean proportion of annual wages lost in a group of 50 patients to that in a group of 353 patients (50 patients was among the smallest groups compared) using a two-sided t test at an alpha level of 0.05 and an SD of ±26%. Using these parameters, there was 80% power to detect a difference of 11 percentage points in the mean of the proportion of annual wages lost.
Results
Participants
During the study period, 1397 women with breast cancer were identified. Of the 962 patients who met eligibility criteria, 829 (86.2%) consented to participate and completed the 1-month interview and 800 of the 962 initially eligible women (83.2%) completed all three interviews. Reasons for not completing interviews were lack of time for or interest in the study (20 women), loss to follow-up ( 2 ), move from Canada ( 1 ), health problems ( 4 ), and death ( 2 ). Interviews planned for 1, 6, and 12 months after start of treatment were conducted on average 36 (SD = 17 days), 184 (SD = 15 days), and 365 (SD = 12 days) days after the start of treatment, respectively.
Among the 800 women who completed all three interviews, 459 (57.4%) had a paying job during the month before diagnosis, and the following analyses are restricted to the latter. Mean age at diagnosis was 50 years, and most (71.7%) were living with a partner ( Table 1 ) . Virtually all were fi rst treated with breast surgery (97.8%) that for most of those having surgery consisted of partial mastectomy (83.5%). Sixty-two percent of the 390 women who had a sentinel node biopsy or axillary dissection had disease without nodal involvement. A high proportion (85.4%) received two or more types of adjuvant treatment. At diagnosis, 15.9% were selfemployed and most women (73.9%) were working full time. On average, women had been in the job held at diagnosis for 13 years and earned Can$703 weekly before taxes (SD = Can$538).
Wage Losses
Six of the 459 women working at diagnosis stopped working definitively, either to retire (n = 2) or for other reasons (n = 4), without experiencing any absence because of breast cancer. Among the 453 remaining women, 34 (7.5%) were never absent from work for 1 week or more because of breast cancer, eight (1.8%) reported only a period of reduced hours of work but no absence of 1 week or more because of breast cancer, while 411 women (90.7%) were absent from work for 1 week or more because of breast cancer. Most women had a single full-time absence in the first year after diagnosis that lasted an average of 32.3 weeks (7.5 months) after treatment initiation ( Table 2 ) . At the 12-month interview, 21.6% of women who had had a full-time absence were still not back at work (data not shown). Among the 316 women whose initial absence from work was over, just over half (167) reported having made a progressive return to work.
Women reported using various types of compensation, sometimes in combination, including employer salary insurance (n = 238 women), annual paid sick leave (n = 153), government employment insurance (n = 94), annual paid holidays (n = 49), and, for the self-employed, private salary insurance (n = 12). Considering all these types of compensation, women on average were compensated for 58.0% of their projected usual wages during absence (calculated on the basis of their wages in the month before diagnosis). Women who reported use of the government salary insurance were compensated for 53% of their usual wages for 14.6 weeks. A small proportion, 14.8%, reported no compensation of any kind.
We calculated that the 403 women who had an absence or reduced hours of work had a mean loss of 27% of the annual before-tax wages that they would have earned had they not been * SD = standard deviation; IQR = interquartile range. † Information on work absences missing for two women who were absent from work 1 month before diagnosis and never returned to work during the study period. ‡ If a woman held more than one job, work absences and wage losses were described for the main job, which is the job where the woman worked the most hours. § Reduced hours of work were estimated only for women having no work absence of 1 week or more.
|| Missing values for 16 women because of missing information either on before-tax weekly wage usually earned in the month before diagnosis or type or amount of compensation received. absent from work (median = 19%) ( Table 2 ). We also calculated that 10.0%, 16.1%, and 74.0% of women lost 66% or more, between 33% and 65%, and less than 33%, respectively, of their normal annual earnings. Wage losses were highly variable and the median wage loss was Can$5502 (mean = Can$9311) in the fi rst year after diagnosis ( Table 2 ). In addition to their own wage losses, we estimated that 18 self-employed women also paid an average of Can$5294 (SD = Can$5309) to a substitute worker during their own absence. This latter expense, representing 16% of their usual annual salary, was a cost for which the women received no direct compensation.
Characteristics No. (%) or value
Characteristics Influencing Wage Losses
A higher proportion of annual wages lost was statistically significantly (at a threshold of P = .10) associated with a lower level of completed education ( P = .0018), living less than 50 km from the hospital where surgery was performed ( P = .070), lower level of social support ( P = .012), self-employment ( P < .001), part-time work ( P < .001), having shorter tenure in the job held at diagnosis ( P < .001), having invasive disease ( P = .086), and chemotherapy ( P < .001) ( Table 3 ) . Together, these eight variables explained 34% of the variance in the proportion of annual wages lost. These same eight characteristics were associated with one or both of the two individual parameters contributing to wage losses presented in Table 2 , namely, absence duration and compensation received (Table 4) . A longer work absence was associated with living further away from the hospital ( P = .0081), having invasive disease ( P = .091), receiving chemotherapy ( P < .001) and not being self-employed ( P = .0045). Getting a lower percentage of compensation for lost wages was statistically signifi cantly associated with six of the eight determinants of the proportion of annual wages lost: lower educational level ( P < .001), lower social support ( P = .011), chemotherapy ( P = .0085), self-employment ( P < .001), shorter tenure of the job held at diagnosis ( P < .001), and working part-time ( P < .001). Table 3 . Proportion of annual wages lost for 403 women working at diagnosis and having a breast cancer-related absence lasting 1 week or more, or reduced hours of work for 4 weeks or more, during the first 12 months after first treatment, according to sociodemographic, medical, and employment characteristics from univariate and multivariable adjusted analyses * †
Characteristics
No. 
Univariate Multivariable
Effects of Wage Losses on the Family's Financial Situation
Similar proportions of women said that breast cancer had been very costly or not at all costly (14.7% and 13.4%, respectively). Thus, the great majority of women found it costly to some degree.
Women who reported that breast cancer was not at all costly lost 13.4% of their usual annual wages compared with 22.3%, 32.5%, and 38.4% among women who said that breast cancer was a bit, quite, or very costly, respectively (analyses adjusted for education, self-employment, job tenure, and full-time work; data not shown).
Compared with women who had lost less than 33% of their projected annual wages, those who had lost 33% or more were statistically significantly more likely to report a change for the worse since diagnosis in each of eight indicators of their financial situation (adjusted RRs ranged from 1.9 to 5.9 for these indicators) ( Table 5 ) . Although relatively small numbers of women reported a change for the worse in their financial ability to meet basic needs, those who had lost 33% or more of their usual income were at much higher risk of reporting a lack of funds for necessities such as food (RR = 3.8, 95% confidence interval [CI] = 1.9 to 7.5), lodging (RR = 5.9, 95% CI = 2.8 to 12.6), and paying bills (RR = 3.5, 95% CI = 2.1 to 5.8).
Discussion
In this study of women who had been diagnosed with nonmetastatic breast cancer, the vast majority of those who were working at the time of diagnosis had a single full-time absence from work that was due to breast cancer that lasted on average 7 months and that resulted in a mean loss of 27% of their projected usual annual salary (median = 19%) after taking into account financial compensation received. As the proportion of annual wages lost increased, so did the proportion of women who experienced a worsening of their satisfaction with, perception of, and worries about their financial situation as well as of the adequacy of family income to meet regular expenses. We identified subgroups of women who were more likely to lose higher proportions of their annual wage; these included women with lower levels of education, further distance to travel to the hospital, a lower levels of social support, and who were selfemployed, working part-time, or had had shorter tenure (before the time of diagnosis) in the job they held when breast cancer was diagnosed. Those who had invasive disease or received chemotherapy also lost a higher proportion of their annual wage. Overall, these findings point to wage losses from breast cancer in Canada as an important adverse consequence of this disease. There are few other studies with which to compare ours. Among the few previous studies of wage losses because of breast cancer ( 4 -6 , 24 -27 ), only one was prospective and measured wage losses for the entire treatment and recovery period (losses were assessed among a cohort of Australian women during the fi rst 18 months after diagnosis) ( 5 ). However, only absolute wage losses were presented, and the lack of information on absence duration and losses related to usual annual income makes these data diffi cult to interpret in terms of burden experienced by the woman. A US study that included different groups of women also indicated that salary losses could be considerable as they represented 19% of the monthly household income for the group of women diagnosed less than 6 months earlier and 28% for another group diagnosed 6 -12 months earlier ( 6 ). Our study has several strengths. First, its fi ndings are based on women from consecutive series of patients diagnosed and treated in different hospitals and geographical regions. Participation among eligible women and retention in the study over the year of follow-up were high, 86% and 97% respectively. Second, data were collected with telephone interviews specifi cally designed to assess costs to breast cancer patients, interviews that we extensively pretested and refi ned using a variety of methods ( 7 , 11 , 34 ) . Interview structure and questions were designed to facilitate recall and increase validity, as was the use of an aide-memoire. Data that we obtained on key parameters of wage losses correspond very closely to what we expected on the basis of prior knowledge. For example, women were absent for 7.5 months in the fi rst year after diagnosis, similar to the 6.7 months reported by women in our population-based study of work experience after breast cancer ( 15 ) . Consistent with our observations from this study, clinicians and patients in Quebec report that women are generally absent for a single period that lasts from treatment initiation to completion ( 11 ) . Also, Canadian government salary insurance usually covers up to 55% of usual wages for women who qualify for a period of 15 weeks. Our corresponding estimates for the same insurance using the information provided by women were very similar -53% of usual wages compensated for 14.6 weeks.
This study also had some potential limitations. First, our assumption when estimating wage losses --that wages in the month before diagnosis were typical and would have been stable during the year of follow-up had the woman not been off work --may not always have been adequate for certain categories of workers, such as the selfemployed or seasonal workers. That this assumption applies to the great majority of salaried women is supported by fi ndings from our previous population-based study of work experience after breast cancer, in which work conditions were found to be stable over a 3-year period ( 16 ) . However, this study also suggests that we would have needed different and longer interviews to adequately assess the effects of breast cancer on the income of self-employed or seasonal workers. Second, wage losses may have been underestimated for women who had a full-time absence and reduced their work schedule before or after this absence. This was because losses resulting from a temporarily reduced work schedule were assessed only among women who did not have a full-time absence of 1 week or more, a decision necessitated by the need to reduce interview length. However, 90% of women had a relatively long full-time absence from work, and this absence probably represents the major source of their wage losses. Third, we did not consider potential wage losses due to failure to obtain job promotion or to receive cost-of-infl ation pay increases. These sources of lost income were beyond the scope of this study, and to have evaluated them adequately would have required the design of additional sequences of questions and thus longer interviews.
Our study makes several original contributions to research on breast cancer costs. First, this is the only study to date to assess the proportion of annual salary lost for a large number of working women from consecutive series of patients studied right from start of treatment and over a full year. This proportion may be a better indicator of fi nancial burden than absolute wage losses, for two reasons. First, it relates losses to the level of fi nancial resources available to the woman, namely, her annual wages, and it relates them to a standard period of time, independent of the length of work absence or reduction. Had we focussed only on absolute wage losses, we might have underestimated the economic burden borne by some women ( 48 ) . For example, although women with a higher level of education lost more income, the proportion of their annual salary lost was lower because their absolute salary level was much higher and they were better compensated. Second, our study provides information on types of compensation received, and we * RR = relative risk; CI = confidence interval. † All information on financial situation was missing for one woman among those who lost <33% of annual wages. Information on financial indicators was missing or not applicable for 0-7 women and 0-15 women among those who lost 33% or more and <33% of annual wages, respectively. Thus, percentages were not always calculated using 105 or 297, respectively. ‡ Crude estimates. § Adjusted for prediagnosis variables associated with proportion of annual salary lost: education ( ≤ high school, >high school), self-employment (yes, no), tenure in the job held at diagnosis (<10 years, ≥ 10 years), full-time work (yes, no).
|| Adjusted only for self-employment (yes, no), tenure in the job held at diagnosis (<10 years, ≥ 10 years), full-time work (yes, no).
have factored compensation into the evaluation of the real extent of wage losses. Third, by examining determinants of wage losses and the two potentially modifi able parameters that contribute to them --absence duration and compensation --we obtained information on possible pathways leading to important wage losses. This contribution to understanding of pathways leading to wage losses could guide the identifi cation of targets for interventions aimed at reducing the economic consequences of breast cancer ( 49 ) . Indeed, the pathways to fi nancial hardship after breast cancer are multifactorial and the factors involved may interrelate in complex ways to produce wage losses. Two examples from our study illustrate this complexity. First, receipt of chemotherapy was strongly associated with a higher proportion of annual salary lost because of its associations with both longer absence from work and a reduced level of compensation. Chemotherapy is an aggressive treatment that extends over several months with a number of side effects that may contribute to longer absence from work. It is often followed by radiotherapy. If the resulting absence is prolonged, compensation may not be adequate, resulting in a lower percentage compensated on average for these women. As a second example, lower levels of compensation were associated with several characteristics of the job at diagnosis, namely, self-employment, lower educational level, shorter job tenure, and part-time status. Women in these categories may have more limited access to employer or federal government illness insurance coverage. For example, self-employed women took less time off work than other employed women but reported lower compensation levels resulting in much higher losses. Currently, the self-employed cannot buy into Canada's government illness insurance program, and private insurance is very expensive. Part-time workers and women with shorter job tenure may also fail to qualify for government or employer illness insurance because they may not meet certain requirements (eg, the number of hours worked).
These results concerning fi nancial burden after breast cancer among Quebec women should be useful for increasing our understanding of the level of wage losses of other Canadians diagnosed with breast cancer or other serious illness that results in a relatively long but temporary absence from work. The information provided about the possible pathways that act to increase wage losses through their associations with absence duration and level of compensation may apply to patients treated both in and outside Canada. Nonetheless, even in contexts where the approach to breast cancer management is similar to that in Canada, national norms and practices related to absence from work while ill and availability of governmental and industrial wage compensation could differ considerably from country to country. For example, American women may have different levels of wage losses than those observed in this study because of generally shorter absence from work after breast cancer diagnosis ( 50 ) and lack of a national program for cash sickness benefi ts ( 51 ).
Our results have implications for health-care professionals and women facing this disease. First, these fi ndings should sensitize clinicians to the real extent to which wage losses resulting from breast cancer can substantially and negatively affect the fi nancial situation of working women and their families. Second, they suggest that the subject of work absence and its possible fi nancial consequences should be explicitly discussed by the clinician with the patient early on in the treatment trajectory. Our results should reassure those groups of women identifi ed as less likely to suffer from substantial salary losses, namely, those who get less burdensome treatments and/or who have more favorable working conditions. But perhaps more important, particularly for the groups of women that we have identifi ed as being at higher risk of losing a substantial proportion of their wages, information about wage losses might help to inform women in their thinking and planning about how to handle work and work absence to lessen potential losses ( 9 , 52 , 53 ) . Depending on a woman's work and fi nancial situation and her own preferences, being more informed may prompt her to investigate all sources of compensation available to her, contribute to her making effi cient use of her current fi nancial and social resources, and help her negotiate work absence and/or work reorganization during treatments with her employer.
On a policy level, our results should add to the current refl ection in Canada and elsewhere on reasonable changes to public policies concerning illness insurance that would help workers facing severe illness ( 10 , 54 ) . Special attention should be given to self-employed and part-time workers because they have the lowest levels of fi nancial compensation to offset wage losses. Attention should also be given to the duration of coverage. The combination of evidence-based treatments that offers the best chance for cure for many women with breast cancer ( 55 ) can result in absence from work that can considerably exceed the 15-week maximum currently allowed in Canada. Adaptation of public policies concerning illness insurance programs may help prevent high fi nancial strain from becoming an additional consequence of severe illness for workers and their families.
